The study of electrophysiological properties of cardiac ion channels with the patch-clamp technique and the exploration of cardiac cellular Ca 2+ handling abnormalities requires isolated cardiomyocytes. In addition, the possibility to investigate myocytes from patients using these techniques is an invaluable requirement to elucidate the molecular basis of cardiac diseases such as atrial fibrillation (AF . Thereafter, the isolated myocytes are harvested by filtration and centrifugation of the tissue suspension. Finally, the Ca 2+ concentration in the cell storage solution is adjusted stepwise to 0.2 mM. We briefly discuss the meaning of Ca 2+ and Ca 2+ buffering during the isolation process and also provide representative recordings of action potentials and membrane currents, both together with simultaneous Ca 2+ transient measurements, performed in these isolated myocytes.
Introduction
Studying electrophysiological properties of cardiac ion channels with the patch-clamp technique and the exploration of cellular Ca 2+ handling abnormalities require isolated cardiomyocytes. These are usually obtained following the in vitro exposure of cardiac tissue samples to digestive enzymes (collagenase, hyaluronidase, peptidase etc.). Since the first report of isolation of viable cardiac myocytes in 1955 2 a large quantity of protocols has been developed in order to harvest single atrial and ventricular cardiomyocytes from different species including mouse, rat, rabbit, dog, guinea pig and human. In this review we focus on isolation of human atrial myocytes. Regarding procedures for isolation of myocytes from other species we refer to the "Worthington Tissue Dissociation guide" provided by Worthington Biochemical Corp., USA (www.tissuedissociation.com).
Human atrial myocyte isolation protocols are generally derived from the method described by Bustamante, et al. 3 Here we provide a step-by-step description of a technique, which is adapted from a previously published method, in order to obtain atrial myocytes suitable not only for patchclamp experiments but also for simultaneous intracellular Ca 2+ measurements.
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Simultaneous Patch-clamp and Epifluorescent Ca 2+ Measurements
Since patch-clamp measurements are not the major topic of this review, we refer the interested reader to other publications providing a more in depth description of this technique. [11] [12] [13] [14] For the sake of completeness we provide a brief summary of a protocol to measure action potentials or Ltype Ca 2+ currents, both together with simultaneous Ca 2+ -transient recordings.
During experiments myocytes are superfused at 37 °C with bath solution (Table IV) Table  V) . In addition to the Fluo-3 AM loading of the myocytes (see step 6), Fluo-3 is also included in the pipette solution ( -currents are measured in voltage-clamp mode using a holding potential of -80 mV and a 100-msec ramp-pulse to -40 mV to inactivate the fast Na + -current, followed by a 100-msec test-pulse to +10 mV at 0.5 Hz. 
Representative Results
Discussion
Here we describe a method for isolation of human atrial myocytes from right atrial appendages obtained from patients undergoing open heart surgery. In order to use these myocytes for measurements of cytosolic Ca 2+ we adapted a previously described method [4] [5] [6] [7] [8] [9] [10] [11] by omitting EGTA from the storage solution.
Already in 1970 it was observed that although myocytes dissociate in the presence of Ca 2+ during digestion, all of them were in contracture and non-viable. 16, 17 The choice of collagenase is probably the most critical step for successful myocyte isolation. Conventional collagenases are crude preparations obtained from Clostridium histolyticum and contain collagenase in addition to a number of other proteinases, polysaccharidases and lipases.
Based on their general composition collagenases are subdivided into different types. 24 Worthington collagenase Types I and II have been successfully used for isolation of human atrial myocytes. [4] [5] [6] [7] [8] [9] [10] 15, [25] [26] [27] [28] [29] [30] In our presently described protocol we recommend the use of collagenase Type I, although we were also able to obtain acceptable amounts of viable cells using collagenase Type II. However, even within a single
